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Background

 11,600 AFY for 60 years
 Offers an alternative water source as 

opposed to Colorado River water 
from Lake Powell

 TDS of 1,000 to 5,000 mg/L
 1,000 AFY of brine
 End user to be Native American 

Community or Winslow
 $600-$1200 per AF with a 30-year 

project life
 Water settlement implications 
 Unresolved claims of federal 

reserved rights to groundwater
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Background
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The Report
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The Study Area

U.S. Bureau of Reclamation; Southwestern Navajo Rural Water Supply 
Program; March 2015
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The Study Area

U.S. Bureau of Reclamation; 
Southwestern Navajo Rural 
Water Supply Program; March 
2015
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The Study Area

http://elmontgomery.com/wp-
content/uploads/2016/10/salinityPoster.pdf

U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Location Issues/End User

Addresses a demand of 3,833 AFY in 2060. A 
1.3% annual population growth was 
assumed, and 100 gallons per capita per day 
(including livestock and industrial).

End User Households without Access to 
Public Water Systems

White Cone: 132 (40%)

Indian Wells: 170 (85%)

Ganado: 27 (5%)

Lower Greasewood: 109 (31%)
U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Location Issues/End User

U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Local Issues

 Families which haul water for domestic 
purposes spend the equivalent of $43,000 
per AF compared with $600 per AF for a 
typical suburban water user region.

 The average distance to a well or water 
source is 10 miles one-way. Transportation 
costs users $205 per 1,000 gallons.

 The average daily consumption of water is 
roughly 10 gpcd.

 Current water systems do not meet 
residential demands (829.1 AFY verses 1,466 
AFY)

 Pumping from the Pueblo Colorado Wash is 
not sustainable as the full demand exceeds 
the yield of the well field. U.S. Bureau of Reclamation; Southwestern 

Navajo Rural Water Supply Program; March 
2015



 Brackish Groundwater (C-Aquifer in Ganado Chapter)
 Treatment of high salinity (5,000 – 10,000ppm) groundwater at 3,000 

feet deep.
 Eliminated from the study due to the high costs of construction and 

O&M for deep well extraction and treatment
 Alternative #1: No Action
 Alternative #2: 50-50 C-Aquifer and Alluvial Groundwater

 Wells in Leupp and Ganado Chapters distribute water to White Cone and 
Indian Wells Chapters

 Alternative #3: 60-40 C-Aquifer and Alluvial Groundwater
 C-Aquifer in Leupp and combination of C-Aquifer in Ganado with Alluvial 

Aquifer in Lower Greasewood Chapters
 Alternative #4: 60-40 C-Aquifer, Alluvial, and Brackish Groundwater
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Alternative Projects Proposed
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Alternative #4: C-Aquifer, Alluvial, and 
Brackish Groundwater

Shallow brackish groundwater 300 feet below ground surface, exists near the 
Little Colorado River.

C-Aquifer in the Bird Springs Chapter would provide 60% of the water produced 
to the White Cone and Indian Wells Chapters.  

40% of a combination of C-Aquifer in Ganado Chapter and the alluvial supply in 
the Lower Greasewood Chapter.

Conjunctive use of the C-Aquifer in Ganado with the alluvial supply with the 
development of the C-Aquifer in Leupp will provide additional reliability and 
supply for proposed water supply extensions reported in the Indian Health 
Service Sanitary Deficiency Listing that would allow more access to public water 
supplies
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Sustainability of Supply

C-Aquifer Storage Capacity:

300 million acre feet (USGS)* to 413 million acre feet (ADWR)**.

Estimated amount of resource within the 14-Chapter study area: 40-50 million acre feet, 
with an average saturated thickness of 250-300 feet. 

Black Mesa Environmental Impact Statement (OSMRE 2006): Withdraw of 11,600 AFY 
drawdown from 2000 to 2060 would show declines of 400 feet in Ganado and 50 feet in 
Leupp chapter.

Computed depletion from a USGS study (Hoffman et al. 2005) on the lower Clear Creek 
over a 51 year period of withdrawals followed by a 50 year period of no withdrawals were 
0.4 cubic feet per second for 6,500 AFY and 0.5 cubic feet per second for 11,500 AFY

**http://www.azwater.gov/AzDWR/StatewidePlanning/WaterAtlas/EasternPlateau/PlanningAreaOvervi
ew/Hydrology.htm

*https://pubs.usgs.gov/sir/2005/5277/sir_2005-5277.pdf



15

Land Availability/Cost

 Land cannot be acquired from the Navajo Nation without Congressional 
action; projects built on Navajo land require lease, permit, right-of-way, 
or other agreement and payment.

 Agreements may be of limited term but may be subject to renewal.

 Since recent regulatory change (2015), approval for right of way 
infrastructure (pipelines) has been expedited on Navajo lands.

 A project benefitting the tribe may not require consideration.

 Water projects on tribal land that do not benefit tribal members will not 
likely be approved. 

 If land must be leased from the Navajo Nation, the cost of land to be 
leased is unknown. 

Source: Appraisal Study & Stanley Pollack (personal communication)
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Cost (Cap and O&M)

 Annual Operation and Maintenance: $2,414,000

 Estimated construction costs:  $192 million (20-year repayment period 
assuming an interest rate of 3.375%)

 $2,000 - $3,000 AFY

U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Cost (Cap and O&M)

 $94.9 million saved from transportation costs

 $236.6 million for total economic capital and O&M costs for project

 Would need roughly another $140 million in benefits to be economically 
feasible

U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Cost (Ability to Pay)

U.S. Bureau of Reclamation; Southwestern 
Navajo Rural Water Supply Program; March 
2015
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Local Benefits

 Increasing water supply and quality reliability

 Reduce adverse impacts on the riparian habitats by relieving the water 
demands on the alluvial aquifers

 Extends water systems in such a way that the maximum round-trip 
distance for water retrieval would not exceed 10 miles. 

U.S. Bureau of 
Reclamation; 
Southwestern Navajo Rural 
Water Supply Program; 
March 2015
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Regulatory/Legal Issues

 Questionable whether the Navajo Tribal Utility Authority’s accepts 
the use of a brackish water supply and its compatibility with the 
Indian Health Service Sanitary Deficiency .

 Alternative project is the product of 10+ years of investigations 
associated with water rights negotiations and public water 
development. Local Chapters, water managers, federal water 
development entities have collaborated with the Navajo Nation 
Government. Various assumptions and project concepts have 
evolved in the negotiations since 1979, yet there is a lack of 
consensus regarding many of the assumptions used in this appraisal 
study. An effort to resolve any potential conflicts and reach 
consensus would be undertaken during the feasibility stage. (4.2)
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Regulatory/Legal Issues

 Senator John McCain 
encouraged Navajo Nation 
President Russell Begaye to 
utilize the assessment and 
mediation services available 
through the U.S. Institute for 
Environmental Conflict 
Resolutions to resolve the Lower 
Colorado River settlement. 



Questions?



Arizona Water Initiative

Coordinator: 

Zacary Richards

zbrichards@azwater.gov

(602) 771-8311


